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摘    要 
本文采用微卫星（Microsatellites）和随机扩增多态性 DNA（RAPD）分子标
记手段研究西太平洋蓝鳍金枪鱼  Thunnus thynnus 和黄鳍金枪鱼  Thunnus 
albacares 遗传多样性；并首次应用 mtDNA 细胞色素 b 基因和核糖体转录间隔区
1 部分片段的序列分析，对鲭科 31 种鱼类的分子系统进化进行研究，主要结果
如下： 
1、运用 Microsatellites 和 RAPD 分子标记研究了蓝鳍金枪鱼的群体遗传多样性，
在 Microsatellites 分析中筛选出 10 个 Microsatellites 引物，多态座位比例为
100 %、Shannon’s 遗传多样性指数 1.1622、群体平均杂合度 0.6486。微卫星
位点的多态信息含量（PIC）为 0.3571～0.8187，平均 0.5462，表明西太平洋
蓝鳍金枪鱼的群体遗传多样性处于较高水平。RAPD 分析中 18 个引物共扩增
出 96 条 0.25~2 kb 的片段，多态位点比例 33.3%， Shannon’s 遗传多样性指
数为 0.2430，均低于 Microsatellites 的分析结果。可见，与 RAPD 相比，高灵
敏度的遗传标记微卫星能更好更完善地揭示群体的遗传多样性。 
2、运用 Microsatellites 分子标记研究了黄鳍金枪鱼的群体遗传多样性，10 对微
卫星引物分析共检出 54 个等位基因，平均每个位点的等位基因数为 5.40；多
态座位比例为 100 %、群体平均杂合度 0.6486。微卫星位点的多态信息含量
（PIC）为 0.3080～0.8720，平均 0.5637，表明西太平洋黄鳍金枪鱼的群体遗
传多样性也处于较高水平。 
3、应用 PCR 技术扩增了 mtDNA 细胞色素 b 基因 1 个含 311 个碱基的序列区，























Genetic diversity of the bluefin tuna Thunnus thynnus and the yellowfin tuna 
Thunnus albacares in western Pacific was investigated by using the molecular 
marking like Microsatellites and Random Amplified polymorphic DNA (RAPD) 
analysis. The molecular phylogenetic evolution of 31 species in Scombridae was 
estimated from cytochrome b (Cyt b) in mitochondrial DNA and internal transcribed 
spacer 1 (ITS1) sequences. The main results were shown as follows: 
1. The genetic diversity of T. thynnus was investigated by Microsatellites and 
RAPD. Of the Microsatellites primers screened, 10 produced highly reproducible 
Microsatellites bands. The percentage of polymorphic, Shannon’s index and the 
average heterozygosity were 100%, 1.1622 and 0.6486 respectively. The polymorphic 
information content (PIC) of polymorphic loci varied from 0.3571～0.8187, and the 
average PIC was 0.5462. It seemed that genetic diversity of the western Pacific 
bulefin tuna was at a high level. 96 RAPD bands ranging from 250~2000 bp were 
recorded from 18 random primers. The mean percentages of polymorphic loci (P) 
were 33.3% and the Shannon's information index was 0.2430, both of these two 
values were lower than those of Microsatellites analysis, indicating that, compared to 
RAPD, the higher sensitive genetic marker Microsatellites will better reveal 
population genetic diversity. 
2. The genetic diversity of T. albacares was obtained by Microsatellites. 54 loci 
were detected from 10 sets of microsatellite primers, mean number of alleles per locus 
was 5.40. The percentage of polymorphic and the average heterozygosity were 100% 
and 0.6486, respectively. The polymorphic information content (PIC) of polymorphic 
loci varied between 0.3080～0.8720, and the average PIC was 0.5637, indicating that 
genetic diversity of yellowfin tuna population was at a high level. 
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amplified from 12 Genus 31 in Scombridae. Neighbour-joining (NJ), maximum- 
parsimony (MP) and maximum-likelihood methods were used to reconstruct the 
phylogenetic trees. It was affirmed that genus Thunnus locates at the top of the 
phylogenetic tree, it is the most recently diverged species and the most flourishing 
genus in Scombridae nowadays. The phylogenetic case of genus Sarda and 
Acanthocybium was not the same in different trees. The result exhibited very close 
relationship among Katsuwonus, Euthynnus, Auxis and Thunnus, which was 
consistent with traditional opinion, suggesting that they belonged to tribe Thunnini. In 
the analysis of phylogenetic relationship of Thunnini species, the result of ITS1 was 
basically consistent with that of Cyt b, with dissimilarity of the phylogenetic 
relationship within Thunnus species, which was supported by former research. 
 

















































































































荧光原位杂交技术（fluorescence in situ hybridization，FlSH），使得染色体变异的
研究有了重大突破（邱芳等，1998；权洁霞和戴继勋，1999）。染色体变异研究
对于研究生物系统分类、起源与进化有重要意义，它克服了形态标记易受环境影
















牛文涛（2006）统计仅报道 76 种，约占海水鱼类总数的 2.4%，多为鲈形目
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